ABSTRACT
The pain is one of the most frequently reported conditions associated with poor health-related quality of life (HRQOL) in hemodialysis patients. The most common source of pain has been reported as musculoskeletal problems as well as neuropathic, visceral, underlying kidney disease, comorbidities, and dialysis therapy. [1] Low back pain (LBP) is also one of the major causes of musculoskeletal pain in hemodialysis patients. [2] As LBP is a common health problem, many individuals experience LBP at some point their lives. [3] It mostly originates from bones, intervertebral discs, joints, muscles, ligaments, neural structures, and blood vessels. [4] In the minority of cases, LBP is caused by a specific etiological factor, including infection, tumor, or osteoporotic fractures. [4] In hemodialysis patients, LBP can be attributed to sedentary lifestyle, low physical performance, muscular weakness, psychological factors, altered metabolic activity of the bones and joints, and rare causes such as tumor, spinal infection, and osteoporotic fractures. [5] Low back pain may not be paid attention sufficiently due to the occurrence of many complications in hemodialysis patients. However, it is potential source of morbidity, disability, psychosocial problems, and poor HRQOL in this patient population. In the present study, we aimed to evaluate the frequency and characteristics of LBP and to identify possible risk factors of LBP and its impact on HRQOL in hemodialysis patients.
PATIENTS AND METHODS
This cross-sectional study was conducted at Hemodialysis Department of Physical Medicine and Rehabilitation, Dışkapı Yıldırım Beyazıt Training and Research Hospital, between January 2015 and July 2015. The patients who had clinically stable end-stage renal disease, aged between 18 and 80 years, had ability to interview and complete the questionnaires in Turkish, and who underwent hemodialysis three times a week for over three months were eligible to be included in the study. Those who had cognitive impairment and uncontrolled systemic diseases were excluded from the study. As a result, a total of 87 patients were included in this study. All patients were divided into two groups: those with (n=32) and without (n=55) LBP. Demographic data, quality of life, pain severity, and disability were compared between the two groups.
A written informed consent was obtained from each patient. The study protocol was approved by the local Ethics Committee. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Data collection and outcome measures
Baseline demographic and clinical laboratory data including age, sex, body mass index (BMI), education status, history of smoking, marital status, and duration of dialysis were collected from the medical charts and face-to-face interviews. Comorbidities such as diabetes mellitus, hypertension, cardiac diseases, and cerebrovascular disease were questioned. Blood tests including level of hemoglobin, creatinine, albumin, calcium, phosphate, parathyroid hormone, and alanine aminotransferase (ALT) were performed.
The HRQOL was assessed using the Nottingham Health Profile (NHP). The NHP is a questionnaire designed to measure the social and personal effects of illness. [6] It contains 38 items divided into six dimensions: energy, pain, emotional reaction, sleep, social isolation, and physical mobility. The scores of each component are weighted to give a score from 0 (no problems) to 100 (maximum problems). The respondent answers 'Yes', if the statement adequately reflects the current status or feeling, or 'No' otherwise. The Turkish adaptation of the NHP was previously performed. [7] The severity of depression was assessed using Beck Depression Inventory (BDI), which is a 21 item selfreport scale. Items in the scale are rated from 0 to 3 in increasing order of severity. Item scores are totaled and can range from 0 to 63. Higher scores correlate with more severe depression. The pathologic cut-off value for the BDI score determined to be 17 in the Turkish population. The validity of reliability of the Turkish version of the scale have been established. [8, 9] Evaluation of low back pain
The patients were asked whether they had LBP at the time of the interview. The Delphi definition was used to define LBP: "Pain between the inferior margin of the 12 th rib and inferior gluteal folds that is bad enough to limit usual activities or change the daily routine for more than 1 day. This pain can be with or without pain going down into the leg. This pain does not include pain from feverish illness or menstruation." [10] Those who had LBP were asked about duration, severity of pain, and location including axial LBP and pain radiating from low back to the leg. Severity of pain was assessed using the Visual Analog Scale (VAS) ranging from 0 mm (no pain) to 10 mm (worst pain). The recommended cut-points are as follows: no pain (0), mild pain (0-4), moderate pain (5-7), and severe pain (8) (9) (10) . [11] Pain duration of more than three months was deemed as chronic. A comprehensive physical examination including palpation of the paravertebral muscles and spinous process, LBP movements, neurological examination of the lower extremities, and specific tests such as straight leg raise test and femoral nerve stretch test was performed. In addition to physical examination findings, imaging of the LBP including X-ray and magnetic resonance imaging (MRI) were assessed to determine a specific etiology for LBP. Red flags of LBP including age over 50 years, bladder dysfunction, history of cancer, immune suppression, nocturnal pain, history of trauma, saddle anesthesia, and neurological deficits in the lower extremities, were questioned. Disability related to LBP was evaluated with a disease-specific functional status questionnaire, namely the Oswestry Low Back Pain Disability Index (ODI). Each question is rated on a scale from 0 to 5 points, with a higher score indicating high disability. The ODI scores range from 0 to 50. The Turkish validity and reliability of ODI were previously carried out. [12] Statistical analysis Power analysis was performed using the pain subscale of the NHP as primary outcome. The difference between the mean values of the groups was found to be 34.3. The intra-group standard deviation was found to be 31.4. The ratio of control to experimental patients was 1.71. Based on type I error of 0.05, the study power was calculated as 0.954, according to the primary outcome. The PS version 3.0 program (IBM Corp., Armonk, NY, USA) was utilized. A two-tailed test was used for the analysis.
RESULTS
Of a total of 102 patients undergoing hemodialysis were screened; however, 15 of them who did not meet the eligibility criteria were excluded. Among these, five patients rejected to participate, three patients had mental retardation, two patients had impaired hearing, four patients had impaired cognition, and one patient was unable to interview and complete the questionnaires in Turkish. As a result, a total of 87 patients were included. Of these patients, 41 (47.1%) Table 1 .
A total of 32 patients (36.8%) had LBP at the time of the interview. There were nine patients (28.1%) with axial LBP and 23 patients (71.9%) with LBP radiating to the leg. Severity of LBP was mild in 16 patients (50.0%), moderate in 12 patients (37.5%), and severe in four patients (12.5%). Eleven patients (34.4%) had acute LBP and 21 patients (65.6%) had chronic LBP. The etiology of low back pain was non-specific in the majority of the patients (71.9%). There were spondylodiscitis in two patients (6.2%), compression fractures in two patients (6.2%), spinal stenosis in one patient (3.1%), and discopathy in four patients (12.5%). Clinical characteristics of LBP are shown in Table 2 .
According to the univariate binary logistic regression analysis in patients with and without LBP as shown in Table 1 , advanced age and increased BMI were significantly related to an increased likelihood of LBP (p=0.041; p=0.035, respectively). Age, BMI, and smoking which were identified as the risk factors of LBP in the univariate regression were included in the multivariate analysis. The ORs and 95% CIs for each variable are presented in Table 3 . Advanced age, increased BMI, and smoking were found to be significant independent risk factors of LBP in Energy, pain, and physical mobility subscale scores of the NHP were higher in the hemodialysis patients with LBP than those without LBP (p=0.008; p<0.001; p<0.001, respectively) ( Table 4 ). In addition, energy, pain, sleep, and physical mobility subscale scores of the NHP showed a significant positive correlation with the ODI scores (r=0.424, p=0.016; r=0.803, p<0.001; r=0.493, p=0.004; r=0.862, p<0.001, respectively) ( Table 5) .
DISCUSSION
In the present study, we investigated the frequency and characteristics of LBP and identified possible risk factors of LBP and its impact on HRQOL in hemodialysis patients. Our study results showed that advanced age, increased BMI, and smoking were the main risk factors of LBP in hemodialysis patients. In addition, we found that hemodialysis patients with LBP had worse HRQOL scores, compared to those without LBP. Finally, we found a significant correlation between LBP-associated disability and HRQOL domains.
In the literature, there is a limited number of studies on LBP in hemodialysis patients. In the study of Cristofolini et al. [5] LBP was present in 36% of the patients and was associated with muscle weakness, balance disorders, and comorbidities. Similarly, in our study, 36.8% of the hemodialysis patients had LBP. In the general population, estimates of the point prevalence of LBP are about 18.1%; therefore, we can conclude that LBP is seen more frequently in hemodialysis patients, compared to the general population.
A total of 5 to 15% of LBP can be explained by specific causes, such as infection, tumor, or osteoporotic fractures in the general population. [4] However, in 85 to 95% of the LBP cases, the etiology is unclear. [4, 13, 14] In the present study, spondylodiscitis, compression fractures, spinal stenosis, and discopathy were the main causes of LBP in 30% of our study population. However, non-specific LBP was the most frequent condition. Two patients with spondylodiscitis were detected in this study. Advanced age hemodialysis patients may be rarely prone to spondylodiscitis as a result of bacteremia. [15] Spondylodiscitis is important due to related morbidity and mortality; therefore early diagnosis and effective therapy are life saving. [16] In the present study, LBP was found to be associated with advanced age, increased BMI, and smoking. Epidemiological studies investigating risk factors of LBP in the general population also showed that age and increased BMI were related to increased prevalence of LBP. [17] [18] [19] In addition, a meta-analysis demonstrated that both current and former smokers had a higher prevalence and incidence of LBP than never smokers. [20] Nonetheless, risk factors of LBP in hemodialysis patients seem similar to those in the general population.
Furthermore, previous studies showed that the HRQOL scores were worse in hemodialysis patients. [21] [22] [23] Body pain was found one of the most important qualitative parameters for the evaluation of the HRQOL in hemodialysis patients. [24] To the best of our knowledge, this is the first study to specifically investigate the impact of LBP on the HRQOL in hemodialysis patients. In our study, we also found that the hemodialysis patients with LBP had significantly worse scores in the NHP subscales of energy, pain, and physical activity compared to those without LBP. Low back pain may have more adverse consequences in hemodialysis patients. Further studies may address into the additional cost of care for hemodialysis patients with LBP.
The major limitation of the study is the lack of a prospective, controlled study design. The crosssectional design did not allow the causality of the associations to be examined. In addition, the HRQOL was measured using the NHP. As a generic measure, the NHP may not be adequately sensitive as diseasespecific tools to identify the differences between hemodialysis groups.
In conclusion, our study results showed that LBP was a frequent condition in hemodialysis patients. Risk factors of LBP were similar to the general population, and LBP was associated with poor HRQOL scores in hemodialysis patients. Based on these findings, with increasing number of hemodialysis survivors, the efforts should aim to improve the HRQOL in hemodialysis patients with LBP.
